In this paper, we attempt to predict sovereign ratings for developing countries that do not have risk ratings from agencies such as Fitch, Moody's, and Standard and Poor's. Ratings affect capital flows to developing countries through international bond, loan and equity markets. Sovereign rating also acts as a ceiling for the foreign currency rating of sub-sovereign borrowers. As of the end of 2006, however, only 86 developing countries have been rated by the rating agencies. Of these, 15 countries have not been rated since 2004. Nearly 70 developing countries have never been rated. Our results indicate that the unrated countries are not always at the bottom of the rating spectrum. Several unrated poor countries appear to have a 'B' or higher rating, in a similar range as the emerging market economies with capital market access. Drawing on the literature, we also present a stylized relationship between borrowing costs and the credit rating of sovereign bonds. The launch spread rises as the credit rating deteriorates, registering a sharp rise at the investment grade threshold. Based on these findings, a case can be made in favor of helping poor countries obtain credit ratings not only for sovereign borrowing, but for sub-sovereign entities' access to international debt and equity capital. The rating model along with the stylized relationship between spreads and ratings can be useful for securitization and other financial structures, and for leveraging official aid, for improving borrowing terms in poor countries.
Introduction
The credit rating issued by major international rating agencies such as Fitch, Moody's, and Standard and Poor's is a key variable affecting a sovereign's or a firm's access to capital markets. Risk ratings not only affect investment decisions in the international bond and loan markets, but they also affect allocation of foreign direct investment and portfolio equity flows. The allocation of performance-based official aid is also increasingly being linked to sovereign rating. 1 The foreign currency rating of the sovereign -which has the authority to seize foreign exchange earnings, impose exchange restrictions, fix exchange rates, and even expropriate private assets -typically acts as a ceiling for the foreign currency rating of sub-sovereign entities (Beers and Cavanaugh 2005 , Truglia and Cailleteau 2006 , Fitchratings 1998 , Lehmann 2004 . Even when the sovereign is not issuing bonds, a sovereign rating provides a benchmark for capital market activities of the private sector. "The rating process, as well as the rating itself, can operate as a powerful force for good governance, sound market-oriented growth, and the enforcement of the rule of law. From a business perspective, sovereign credit ratings serve as a baseline for evaluating the economic environment surrounding investment possibilities and as a benchmark for investors to distinguish among markets, which provides valuable information and a basis for evaluating risk" (US Department of State 2006).
It is worth noting, however, that as of today, 70 developing countries -mostly poor -and 12 high-income countries do not have a rating from a major rating agency.
2 Of the 86 developing countries that have been rated, the rating was established in 2004 or earlier for 15 countries. A few countries do not need a rating as they do not need to borrow. Most of the unrated countries, however, do need external credit, and resort to relationship-based borrowing from commercial banks, or selling equity to foreign direct investors. Because of their ongoing relationship with the borrowers, banks can monitor the latter's willingness and ability to repay debt. Bond investors, on the other hand, rely heavily on standard indicators such as credit ratings to monitor the borrower. The cost of borrowing from international capital markets is inversely related to the sovereign rating. For a $100 million, 7-year bond in 2005, the launch spread would rise from 27 basis points for a 'A-' bond to 577 basis points for a 'CCC+' rated bond (box 1). There is a sharp jump in spreads (of 91 basis points in 2005) at the investment grade threshold.
3
When arms-length monitoring of investment projects is difficult, non-bank investors either do not invest, or take direct control of the investment project via FDI. Also, the cost of financing FDI projects is affected by sovereign risk ratings. In 2005, FDI constituted 85 percent of private capital flows in the unrated countries compared to 26 percent in the BBB rated developing countries (figure 1). Several factors influence a country's reluctance or inability to get rated. Countries are constantly reminded of the risks of currency and term mismatch associated with market-based foreign currency debt, and the possibility of sudden reversal of investor sentiment (Panizza, Eichengreen and Hausmann 2005, Calvo and Reinhart 1999) . The information required for the rating process can be complex and not readily available in many countries. 5 The institutional and legal environment governing property rights and sale of securities may be absent or weak, prompting reluctance on the part of politicians to get publicly "judged" by the rating analysts. The fact that the country has to request a rating, and has to pay a fee for that, but has no say over the final rating outcome can also be discouraging. 6 Also Basel capital adequacy regulations that assign a lower risk weight (100 percent) to unrated entities than to those rated below BB-(150 percent) may discourage borrowing entities from getting rated.
Having no rating, however, may have worse consequences than having a low rating. Unrated countries are often perceived by creditors as riskier than they are, than even very high default risk countries. In 2002, the US Department of State, Bureau of African Affairs decided to fund a project to help African nations get an initial sovereign credit rating (US Department of State 2006). The United Nations Development Program (UNDP) recently partnered with Standard and Poor's to rate 8 African countries during 2003 (Standard and Poor's 2006a and UNDP 2006 . Interestingly, the newly established ratings under these two initiatives did not fall at the bottom of the rating spectrum. Of the 10 newly rated African countries, 1 was rated BB-, and the rest rated in 'B' categories, and none was rated 'C'.
In this paper, we hope to make a modest contribution to these efforts by estimating a model of sovereign ratings for rated developing countries using readily available variables, and then attempting to "predict" sovereign ratings for the unrated developing countries.
The plan of the paper as follows. In the next section, we present some stylized facts about sovereign ratings. We show that ratings by different agencies are highly correlated with a correlation coefficient of 0.97 or higher! We also find that ratings for individual countries tend to be sticky over time, a fact that brought criticism to the rating industry in the aftermath of the Asian crisis (Ferri, Liu and Stiglitz 1999) . In section 3, we develop the rating prediction model, drawing on the existing literature. We also discuss the results on predicted or shadow sovereign ratings for the unrated countries in this section. The concluding section summarizes the results, and discusses how poor country entities could improve their borrowing terms through financial structuring or leveraging official aid. 5 For example, Fitch's questionnaire for government officials includes 128 questions in 14 categories (ranging from demographic and educational factors to trade and foreign investment policy), all of which require supporting documentation, past data for 5 years and 2-year ahead forecasts (FitchRatings 1998). 6 The rating process is initiated by a sovereign (or sub-sovereign) entity. After the signing of the initial contract with a rating agency, which also involves a fee, the rating agency sends out a detailed questionnaire to the entity. Analysts from the rating agency visit the entity and collect information about institutional, economic and political environment. The rating committee comprising these and other analysts compare the entity being rated against other entities, and decide a rating. If the borrowing entity does not agree with the rating, it could request reconsideration, but the rating committee may or may not alter its rating decision. At the final stage, the borrowing entity may request that the rating not be published. Otherwise, the rating is made available publicly to potential investors.
Box 1: Sovereign spreads are inversely related to sovereign ratings
The logarithm of spreads can be modeled as a function of sovereign ratings, a dummy that takes the value 1 if a country is considered investment grade, debt issue size and maturity (Cantor and Packer 1996 , Eichengreen and Mody 1998 , Kamin and von Kleist 1999 : 
Some stylized facts about sovereign credit ratings
Sovereign credit ratings in some form have been in existence for nearly a century. The major rating agencies-Standard and Poor's and Moody's-started rating sovereign Yankee bonds in the early 20th century. By 1929, 21 countries were rated by Poor's Publishing, the predecessor to S&P, and even included several of today's emerging markets, e.g. Argentina, Colombia, Uruguay (Bhatia 2002 ). Moody's started rating debt instruments in 1919, and within the next decade had rated bonds issued by about 50 governments (Cantor and Packer 1995) . However, demand for ratings declined during the Great Depression and most ratings were suspended in the period following World War II. Rating activity revived briefly in the post-war period, but declined again in the late 1960s with the introduction of the Interest Equalization Tax (IET), a 15 percent levy on the interest from cross-border lending in the United States (Bhatia 2002) . Rating activity for sovereigns resumed from the mid-1970s onwards with the withdrawal of the IET in 1974. In 1980, there were eight high-income countries that were rated by one or the other of the three leading rating agencies viz. Moody's, Standard and Poor's (S&P) and Fitch. By the late 1980s, almost all the high-income OECD countries had been rated.
Sovereign credit ratings for the developing countries (as currently defined by the World Bank) began in the late 1980s, after the debt crisis (figure 2). The number of rated countries increased significantly during the 1990s emerging market phenomena. By December 2006, 131 countries -45 high-income and 86 developing countries -were rated by one or more of the three premier agencies. 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 Developing countries
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Sources: Standard and Poor's, Moody's, Fitch Ratings, and authors' calculations. Sovereign ratings issued by different agencies tend to be highly correlated. The bivariate correlation coefficient between the ratings of the three agencies as of December 2006 ranged from 0.97 to 0.99 (figure 3). The ratings are exactly the same across the three agencies for most AAA-rated countries. For most developing countries, the ratings are similar across the three agencies, usually within one to two notches of one another. The differences (if any) are typically due to the different timings of ratings. An examination of rating changes over time reveals stickiness (figure 4) reflecting the fact that re-rating does not occur with any regularity, but only when a country requests (and pays for) it, or when some significant, unforeseen event prompts the rating agencies to revisit a rating. Changes to ratings announced by different agencies also tend to be similar in direction and magnitude. A rating upgrade (or downgrade) by one agency is typically followed by a similar change by the others, usually with a lag. Rating agencies came under criticism for failing to predict the Asian crisis, and then for downgrading the countries after the crisis which further deepened the crisis Stiglitz 1999, Reinhart 2002b) . Indeed, ratings were not downgraded by Moody's ahead of, or after, the financial crisis in Mexico in 1994/5, and in Turkey in 2000 (figure 4). 1 9 8 6 1 1 1 9 8 8 0 1 1 9 8 9 0 3 1 9 9 0 0 5 1 9 9 1 0 7 1 9 9 2 0 9 1 9 9 3 1 1 1 9 9 5 0 1 1 9 9 6 0 3 1 9 9 7 0 5 1 9 9 8 0 7 1 9 9 9 0 9 2 0 0 0 1 1 2 0 0 2 0 1 2 0 0 3 0 3 2 0 0 4 0 5 2 0 0 5 0 7 2 0 0 6 0 9 1 9 9 1 0 2 1 9 9 2 0 2 1 9 9 3 0 2 1 9 9 4 0 2 1 9 9 5 0 2 1 9 9 6 0 2 1 9 9 7 0 2 1 9 9 8 0 2 1 9 9 9 0 2 2 0 0 0 0 2 2 0 0 1 0 2 2 0 0 2 0 2 2 0 0 3 0 2 2 0 0 4 0 2 2 0 0 5 0 2 2 0 0 6 0 2
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Moody's In developed countries, a firm's credit risk typically accounts for a large part of the information content of its ratings. In developing countries, however, the sovereign rating exerts significant influence on the ratings of firms and banks located in the country.
7 Nearly threequarters of sub-sovereign issues that were rated by S&P during 1993-2005 were rated equal to or lower than the sovereign rating (figure 5). Of these, almost half had exactly the same rating as the sovereign. A small number of sub-sovereign issues did pierce the sovereign foreign-currency rating ceiling, but these issues were mostly by firms in the oil and gas sector (e.g., Pemex, PDVSA, Petronas), or they were structured transactions backed by some form of collateral (such as export receivables and diversified payment rights) Higher than sovereign rating At sovereign rating
Lower than sovereign rating
Number of issues
The sample excludes debt issued by supranationals, governments, provinces and local authorities. It includes only debt issued in currencies of high-income OECD countries. We also exclude cases where the sovereign is in default.
Source: Bondware and authors' calculations.
Predicting sovereign credit ratings
The care, rigor and judgment that go into the sovereign rating process cannot be replaced by any mechanical models. But obtaining ratings from the major agencies for the 70 or so unrated countries would require considerable time and resources. The objective of this section, therefore, is more modest: to attempt to develop an econometric model using readily available variables to generate some preliminary, indicative ratings for the 70 or so unrated countries. The results may be interpreted as a rough indicator of what the actual rating might look like if the country were to get rated by a rating agency.
Rating agencies, due to their business practice, do not officially disclose the precise models used for their rating methodologies. A common practice among rating agencies is to assign qualitative scores to several criteria and then arrive at a weighted average score. Beers and Cavanaugh (2005) provide an excellent explanation of the criteria used by S&P. They list 44 variables grouped under 10 categories -political risk, income and economic structure, economic growth prospects, fiscal flexibility, general government debt burden, off-budget and contingent liabilities, monetary flexibility, external liquidity, and public sector external debt burden. Similar criteria are also used by Moody's and Fitch (Truglia and Cailleteau 2006, FitchRatings 1998) . Both the scoring and the weights used to arrive at the final average rating are influenced by subjective judgment of the rating analysts. Understandably, many analysts believe that country risk ratings should not be determined by mechanical models.
Nevertheless, many researchers have found that the ratings by major agencies are largely explained by a handful of macroeconomic variables (see table 1 for a summary of this literature). Lee (1993) estimated a linear regression model with panel data for 40 developing countries for 1979-87 using growth, inflation, growth volatility, international interest rates, industrial countries' growth rate, debt to exports ratio, and dummies for geographical location as explanatory variables for ratings. In an often-cited article, Cantor and Packer (1996) used a crosssectional regression model of sovereign credit ratings as a function of per capita income, GDP growth, inflation, fiscal balance and external balance, external debt, default history, and an indicator for the level of economic development. This study used a cross-section of high income and developing countries. Rowland (2005) estimated a similar model using pooled time-series and cross-section data to identify the determinants of sovereign ratings and spreads. Ferri, Liu and Stiglitz (1999) and Mora (2006) used a similar model to examine whether ratings were procyclical during the Asian crisis by comparing predicted with actual ratings. Reinhart, Rogoff and Savastano (2003) estimate similar cross-section and panel regression models for evaluating "debt intolerance", the duress that many emerging market countries experience at debt levels that would seem manageable by industrial country standards. Sutton (2005) used an instrumental variable estimation in order to tackle the potential reverse causality that runs from ratings to debt burdens. He found little evidence of reverse causality, and concluded that ordinary least squares (OLS) may be the most appropriate technique.
A related literature has examined the determinants of actual debt defaults and debt distress (Kraay and Nehru 2006 , Berg and Sachs 1988 , Manasse, Roubini and Schimmelpfennig 2003 . This literature also finds that a small set of variables (growth, external debt and policy performance) explain the likelihood of debt distress and defaults.
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A common finding from this rich set of papers is that sovereign ratings can be explained to a significant extent by a handful of rather easily available macroeconomic variables. In trying to develop a model for predicting sovereign ratings, we proceed in the following manner. First, we estimate the sovereign ratings for the rated developing countries as a function of macroeconomic variables, rule of law, debt and international reserves, and macroeconomic volatility, as identified in the literature. Then we test the predictive power of this model using "within-sample" prediction. We also exploit the high correlation across ratings assigned by the three rating agencies to test whether the predicted rating for one agency is similar to the actual ratings by other agencies. Finally, we use the econometric model to predict ratings for developing countries that did not have a rating as of end-2006. 8 Since most of the unrated countries (for which we predict ratings) are also low-income countries, our paper has some similarities with Kraay and Nehru (2006) . However, we employ a continuous numeric scale for ratings and exclude cases of default in our regressions, unlike the use of a 0-1 dummy for debt distress used in Kraay and Nehru. Lee (1993) Dependent variable: sovereign rating (Log of Institutional Investor rating)
Explanatory variables: per capita GDP growth, inflation, international interest rates, industrial countries' growth rate, variance of per capita GDP growth, debt to exports ratio, dummies for geographical location, dummy for highly indebted country, and dummy for major borrower.
Number of observations: 360
Adjusted R 2 : 0.70
Pooled cross-section and time series of 40 developing countries for 9 years (1979-87). Cantor and Packer (1996) Explanatory variables: GDP per capita (PPP), GDP growth, inflation rate, budget balance (% of GDP), current account balance (% of GDP), ratio of external debt to exports of goods and services, an indicator for the level of economic development (dummy for OECD), dummies for default on bonds and bank debt, and lagged spread. 
Regression model
As in the literature -notably Cantor and Packer (1996) Gross National Income per capita, measured at the current market price, is a proxy for the level of development of a country. The ratio of total reserves to the sum of import and short term debt obligations is a liquidity indicator (originally proposed by Greenspan-Guidotti). A higher value of these variables indicated reduced risk of a default on external obligations. Growth volatility refers to 5-year standard deviation of the GDP growth rate. 9 The Rule of Law variable is taken from a widely used dataset produced and updated by Kaufmann, Kraay and Mastruzzi (2006) . This variable, constructed as a function of various governance indicators such as enforcement of property rights and accountability of the government etc, takes value between -2.5 and +2.5 with higher values indicating better governance. (The world average for this variable is zero.) This variable has also been used by Kraay and Nehru (2006) .
We also tried fiscal balance as an explanatory variable in our regressions. However, as in Cantor and Packer (1996) and Rowland (2005) , this variable was not statistically significant. This may be due to data problems: the definition of the public sector and the reporting standards for fiscal deficit vary greatly from one country to another. To some extent, the fiscal balance is indirectly reflected in the regression through the other variables such as growth, inflation and external debt.
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The dependent variable is the numeric equivalent of the sovereign long term foreign currency rating from one of the three major agencies -Moody's, Standard and Poor's, and FitchRatings. The sovereign ratings issued by the three rating agencies are converted to a numeric scale, with 1 denoting the highest rating (corresponding to AAA for S&P and Fitch, Aaa for Moody's) to 21 being lowest (C for all three agencies).
11 Table 2 shows the correspondence in the ratings between the three rating agencies. We exclude cases of sovereign default or selective default in our regression analysis since it is difficult to assign a specific numeric rating to such extreme credit events. Although default or selective default appears to be just another step down the road of getting a rating downgrade; assigning a specific value to such an event would run the risk of ignoring the degree of distress (e.g., a temporary liquidity crisis versus a systemic crisis). Since a higher value of the dependent variable indicates a higher level of country risk, the correct sign for the coefficients of GNI per capita, GDP growth rate, reserve ratio, and rule of law is negative, whereas that of the coefficients of debt/exports ratio, growth volatility, and inflation is positive.
In what follows, we report results for four specifications of the model summarized in equation (1) The motivation for these different specifications and results are discussed below. After specification 2, we also report results of model validation using within-sample prediction and, separately, cross comparison of a forecasted rating from one agency with an actual rating by another agency. The first specification models ratings as of end-2006 as a function of (lagged) explanatory variables for 2005. We used ordinary least squares (OLS) for a cross-section of latest available ratings, following the literature on modeling sovereign credit ratings Packer 1996, Sutton 2005) . However, some of the latest available ratings were established several years back, and have not changed in the meantime.
12 In order to exclude these outdated ratings, we use ratings that were established between the beginning of 2003 and end-2006. This period covers most of the sample for the three rating agencies. Lagged values of the explanatory variables are used instead of contemporaneous values, in order to limit possible reverse causality from ratings to explanatory variables. For example, the current sovereign rating may plausibly influence the risk premium and willingness of investors to hold foreign-currency liabilities of the country. The results are reported in table 3.
All of the explanatory variables (except inflation) have the expected sign and are statistically significant at 5 percent across the three rating agencies. A higher GDP growth rate, a summary indicator of the performance of the economy, is associated with a better rating. Note that since ratings are on a negative numeric scale (with AAA equivalent to 1, AA+ to 2 and so on), a negative relationship between an explanatory variable and the numeric rating implies that higher values of the explanatory variable are associated with better credit ratings. Similar is true for the GNI per capita, the reserve ratio, and the rule of law-higher values should be associated with lower numeric ratings and better letter rating. The coefficients associated with GNI per capita, the reserve ratio, and the rule of law variables have the expected negative signs. On the other hand, external debt (as a share of GDP) and the volatility of GDP growth are associated with a lower letter rating (and hence the positive sign). The coefficient of inflation is positive (as expected) but not significant. Given the cross-sectional nature of the regression, the R 2 presented in table 3 is adjusted for the degrees of freedom. In trying to get a better fit, we excluded some outliers from these regressions (Belize and Kazakhstan in the Moody's regressions; Belize, Grenada, Madagascar and Uruguay in the S&P regressions; and Lebanon and Iran in the Fitch regressions). The adjusted R 2 was lower when these outliers were included (for example, 0.76 versus 0.82 in the Moody's regressions), but the signs and significance of the explanatory variables were unchanged. It is plausible that some of the coefficients may be inconsistent and causality may be confounded in this regression due to potential presence of reverse causality from ratings to some of the explanatory variables. In other words, income per capita or external debt may itself depend on ratings. There are two reasons why this may not present serious difficulties for our purpose. First, this is a cross sectional study and we have deliberately used lagged data for all the independent variables, instead of contemporaneous values. Second, our purpose is to use the regression model as a best linear predictor of ratings, rather than for hypothesis-testing. In a cross section, this method gives reasonably good results. The regression model in the previous specification assumes that the latest available rating in end-2006 reflects the prevailing view of the rating agency, i.e. that the macroeconomic and political situation has not improved (deteriorated) sufficiently to warrant an upgrade (downgrade) between the date the rating was established and end-2006. However, a rating established a few years back may not have changed for other reasons-a likely one being that the country may not have requested or paid for a rating. Since it is not possible to distinguish between the two with the available information, we use what we believe to be a more robust specification. We use lagged "dated" explanatory variables relative to the year in which the latest available rating was established.
14 For example, the latest available rating by S&P The signs of the explanatory variables in table 4 are in the expected direction, and are significant at the 10 percent level or better. The additional variable that is now significant is inflation, with higher inflation being correlated with worse ratings. All these variables together explain about 80 percent of the variation in ratings for the dated regression sample. With such high explanatory power, it is not surprising that the predicted ratings are the same or close to the actual ratings for a large number of countries in the sample (see annex table 1). Below we use this as the benchmark model for predicting ratings for unrated countries. A r g e n t i n a B e n i n B r a z i l B u l g a r i a C a m e r o o n C h i n a F i j i G u a t e m a la H u n g a r y I n d o n e s i a K a z a k h s t a n K e n y a N i c a r a g u a N i g e r i a O m a n P e r u R u s s i a S e y c h e l l e s U r u g u a y V e n e z u e l a V i e t n a m Actual Predicted Numeric rating Source: S&P and authors' calculations. A higher number indicates higher risk and lower letter rating. See table 2 for conversion from letter to numeric scale. Figure 6 compares the ratings established in 2006 by Standard and Poor's with the predicted ratings using explanatory variables for 2005. The predicted ratings for 2006 are within one to two notches of the actual rating for most of the countries that have a rating. The small variation around actual ratings can be attributed to two factors. First, several of these developing countries have not been rated for some time and were therefore not part of the regression sample (the latest available rating for these was established before 2003). Second, the model captures economic and governance variables and the average relationship of these variables with the sovereign rating. There are events that the explanatory variables in the model may not adequately capture, a military coup and nationalization of some crucial export sector such as oil, for example. Based on these within-sample forecasts, we conclude that the benchmark prediction model (Specification 2) is reasonably good at predicting the sovereign rating for most developing countries.
Model validation using cross comparison between agency ratings
To validate our models, we also exploit the fact that several countries are rated by one of the agencies but not by the others. In such cases, we can compare the predicted rating from one of the rating models with the actual rating by another agency. For example, Lesotho is rated BB-by Fitch, but it is not rated by S&P and Moody's. The predicted rating for Lesotho, using the model estimated for S&P ratings, is also found to be BB-. Similarly, Uganda is rated B by Fitch, within one notch of the predicted rating of B-using the S&P model. Modeling new ratings and the very first rating Specification 3: Dated pooled model to test whether a first time rating by an agency systematically differs from its subsequent ratings
We carry out two final regressions for sovereign ratings. Our interest is in what a new rating for a country would look like if there is no existing rating for all three agencies, and when there is an existing rating by one agency. To test whether the sovereign rating varies systematically between a new rating by an agency and a subsequent rating by the same agency, we use a regression model similar to the dated model specification for the entire pooled sample of all available ratings, with a dummy for the very first rating by the agency as an additional explanatory variable. We use the International Country Risk Guide (ICRG) composite index instead of the Rule of Law as an explanatory variable since the latter was not available for the period prior to 1996. The results are reported in table 5.
The explanatory variables have the expected signs and are statistically significant. The coefficient for the very first rating is negative in all three cases, but significant only the case of Fitch. The first rating tends to be somewhat more optimistic than subsequent ratings, perhaps because countries choose to get rated when they are doing relatively better. It may also imply that rating agencies oblige new customers with a better first rating. The final specification considers the case when there is an existing rating by another agency when a rating agency rates a country for the very first time. We use a regression model for the very first rating similar to the dated specification, with the existing rating by another agency as an additional explanatory variable. The results reported in table 6 show that the first rating assigned by an agency is highly influenced by the existing rating assigned by its competitors. Indeed, this factor appears more important that the standard set of explanatory variables used in our models (which presumably are already reflected in the existing rating, according to the results of specification 3 above). These results again underscore that ratings by the three major agencies tend to be highly correlated.
Predictions for unrated developing countries
We use the benchmark model in table 4 to predict ratings for the unrated developing countries. The range of predicted ratings generated by the three separate models is reported in table 7.
From these results, many countries appear to be more creditworthy than previously believed. It is rather striking to see that the predicted ratings for the unrated countries do not all lie at the bottom end of the rating spectrum, but are spread over a wide range (figure 8). Of the 55 unrated countries for which we were able to generate predicted ratings, only 14 are likely to be rated CC or lower; 8 countries are likely to be above investment grade, 18 are likely to be in the B to BB category, and 15 in the CCC category. 17 The countries just below the investment grade but at or above CCC are comparable to many emerging market countries with regular market access. For example, the shadow rating for S&P for Bangladesh in our analysis is a range from B-to B, which puts it in a similar bracket as emerging market countries such as Bolivia and Uruguay. There several other unrated developing countries (e.g. Belarus, Cambodia, Chad, Dominica, Equatorial Guinea, Tajikistan, and Yemen) with shadow ratings in the B category or above. We focus first on the countries with predicted S&P ratings in the investment grade category. Some of their success is due to factors such as past wealth and high oil prices that may not be sustainable over the long-run. For example, Kiribati's AAA rating is mostly due to extraordinarily high reserves accumulated from a trust fund, the Revenue Equalization Reserve Fund of some $600 million established from earlier phosphate mining revenues (Graham 2005) . Libya, Algeria, Equatorial Guinea and Syria are all oil exporters, and consequently have very strong foreign exchange reserve positions and low levels of external debt relative to exports. Further, Algeria, Equatorial Guinea and Libya's oil wealth puts them in the middle or uppermiddle income categories among developing countries. Others, such as the island nations St. Kitts, St. Vincent and St. Lucia have high ratings primarily due to their high incomes from offshore banking and tourism. Bhutan, a lower-middle income country, has an investment grade rating due to a strong reserve position, above-average growth and good governance (a high ruleof-law indicator) although with a debt ratio close to the average for unrated countries.
At the lower end of the spectrum are countries such as Sao Tome, Eritrea, Central African Republic, Zimbabwe, Liberia and Burundi, whose predicted S&P numeric ratings puts them "out-of-range" on the S&P letter rating scale. All of these countries are poor, with per capita gross national income (GNI) ranging from $130 to $340 in 2005, with high debt ratios, poor governance and low (or negative) GDP growth. These negative factors contribute to very low shadow ratings.
Countries in the "middle" that have a sub-investment grade shadow rating for S&P but are at least in the B category (from Vanuatu down to Lao PDR) are usually characterized by higher GDP growth, lower debt ratio, lower GDP volatility and better governance compared to the sample of all unrated countries. These countries are not uniformly good performers in all respects. For example, several (Tonga, Samoa, Tanzania, Mauritania, Lao PDR) had significantly higher external debt ratios than the average in 2005. However, some of their positive attributes ameliorates this to some extent -high GDP growth in Tanzania, Mauritania and Lao PDR; relatively high GNI per capita and good governance in Tonga and Samoa. Similarly, Bangladesh had low external reserves relative to imports and short-term debt in 2005 and relatively poor governance, but did well in terms of growth and macroeconomic stability.
The predicted ratings of four countries are shown as "out of range" in table 7, to indicate that they are riskier than "C" rating. These countries are conventionally perceived as extremely risky. Indeed, all these countries are considered at high risk of debt distress ("red light" countries) by IDA (2006b).
18 However, are they below "default" status? Empirically, it is not clear what numeric value one might assign to default. We have, therefore, excluded default cases in our regression analysis.
We have used outstanding external debt instead of the net present value (NPV) of external debt in our regression analysis. In the case of countries that have received debt relief under HIPC or MDRI, the NPV of future repayments may be lower than the stock of outstanding debt. Such countries may be more creditworthy than predicted by our model. 19 The rating agencies have been slow to upgrade such countries taking the view that debt relief may be a oneoff event with transitory effects.
It is worth reiterating that model-based predictions reported here can only be a rough guide, but not a substitute for rigorous and forward-looking analysis by seasoned analysts. First, we are forced to use past data, rather than forecasts for the explanatory variables, in order to include the largest possible sample of unrated countries. Second, the shadow ratings may not capture political factors that are not fully captured in the Rule of Law index, e.g. war, civil conflict. Budget deficit, which has been cited in the literature as an important explanatory variable was not used due to lack of consistent and comparable information, for instance arising form varying definitions (e.g. central government versus general government). Since the objective was to generate predictions for the broadest sample of countries possible, only variables that were available on a comparable basis for the largest possible set of countries were used. In this exercise, we do not explicitly account for why countries do not get rated. This is an area of future research. Even with these important caveats, the above results show that unrated countries are not necessarily at the bottom of the ratings spectrum; that many of them are more creditworthy than previously believed.
Summary of results and policy implications
Sovereign ratings from major rating agencies affect the access of sovereign and subsovereign entities to international capital markets. In addition to raising debt in capital markets, ratings are useful for the Basle II capital-adequacy norms for commercial banks. FDI and 18 There are 40 unrated IDA countries for which we predicted shadow ratings. Of these, countries with shadow rating below CCC-are classified as at high risk of debt distress ("red light") by IDA methodology which is based on Kraay and Nehru (2006) . portfolio investors typically use sovereign ratings to gain an aggregate view of the risk of investing in a particular country. For a developing country, the sovereign rating can provide a benchmark for the cost and size of potential debt issuance. Even aid allocations from multilateral agencies (e.g. IDA aid allocations) and bilateral donors (e.g. the U.S Millennium Challenge Account) are affected by sovereign creditworthiness criteria.
In this paper, we have tried to develop an econometric model for explaining sovereign ratings assigned to developing countries by the three major rating agencies. Our ultimate purpose is to "predict" shadow ratings for the 70 or so unrated countries.
The main findings of this paper can be summarized as follows:
• The model seems works very well in explaining sovereign credit ratings. Within-sample forecasts (using the ratings sample until 2005 to predict 2006 ratings, for example) are usually within one to two notches of the actual sovereign ratings for rated developing countries.
• The ratings by the three agencies are highly correlated. The bivariate correlation ranges from 0.97-0.99.
• Our model-based rating predictions show that many unrated countries are likely to have higher ratings than currently believed, many in a similar range as the so-called emerging markets. This finding is robust to a variety of specifications. This contradicts the conventional wisdom that countries that lack a sovereign rating are at the bottom of the ratings spectrum.
• Spreads rise exponentially as the credit rating deteriorates, registering a sharp rise at the investment grade threshold. For a $100 million, 7-year bond in 2005, the launch spread would rise from 55 basis points for a 'BBB-' rating, then rise sharply to 146 basis points as rating falls below the investment-grade threshold to 'BB+' before reaching a high of 577 basis points for a 'CCC+' rating. The large shift of 91 basis points at the investment grade threshold likely reflects the limitations or regulations that prevent institutional investors from buying sub-investment grade. An implication is that if a country or borrowing entity were to obtain an investment grade rating, the investor base widens considerably.
The shadow rating for a country can provide a sense of where the country would lie on the credit rating spectrum if it were to be rated. The model-based shadow ratings can provide a benchmark for evaluating unrated countries, as well as rated countries that have not been rated for some time and might have improved sufficiently in the meantime to deserve an upgrade (or downgrade in some cases).
As shown in box 1, for developing countries with sovereign ratings that are belowinvestment grade, the sovereign ceiling often acts as a binding constraint, which limits market access and keeps borrowing costs high for sub-sovereign entities located in these countries. Preliminary results indicate that, after controlling for global liquidity conditions and country and firm-specific factors, a developing country's sovereign credit rating explains some 64 percent of the variation in ratings of sub-sovereign entities located in its jurisdiction.
Poor countries can use a variety of structuring mechanisms to raise their creditworthiness, pierce the sovereign ceiling and establish market access. The spread saving from improving ratings from B to BBB would be in the range of 320-450 basis points. The knowledge of this relationship can be helpful for bilateral and multilateral donors interested in setting up guarantees and other financial structures to reduce project risks and mobilize private financing. According to Gelb, Ramachandran and Turner (2006) , World Bank and IDA guarantees of $2.9 billion have been able to catalyze private capital of $12 billion for large infrastructure projects. 20 An official grant can be used as a first-loss reserve, for example, which can substantially improve the credit rating of the project.
A financing structure that raises the rating of a project to investment grade can attract a larger pool of investors (e.g. pension funds) facing limitations on buying non-investment grade securities. In poor countries that have recently received debt relief and where there are concerns regarding nonconcessional borrowing, these mechanisms can be used mainly for private-sector development projects. By lowering borrowing costs and lengthening maturities, these structures can in turn increase net resource flows to poor countries. These mechanisms can complement existing efforts to improve aid effectiveness (Gelb and Sundberg 2006) .
Similarly, foreign currency inflows (of remittances, tourism revenue, export receivables) can be leveraged for improving foreign currency ratings. Any improvement in sovereign rating is likely to translate into an improvement in the rating of sub-sovereign borrowers whose foreign currency borrowing is typically subject to the sovereign rating ceiling. Future foreign currency inflows can then used as collateral by private sector entities, banks and other financial intermediaries to improve their own ratings, allowing them to pierce the sovereign rating ceiling, and issue bonds at lower interest spreads and longer tenor (Ketkar and Ratha 2005) . Several banks in developing countries-ranging from Brazil, Mexico and Turkey, to Egypt, Jamaica and Kazakhstan in more recent years-have been able to raise cheaper and longer-term financing from international capital markets using securitization of future remittance flows (Ratha 2006) .
That many unrated poor countries may be more creditworthy than currently believed provides hope for a private sector-to-private sector alternative for financing poverty reduction and other Millennium Development Goals in these countries. Future research should examine how sovereign ratings influence the ratings of sub-sovereign entities; what kind of financing structures can help poor countries access international capital markets; and what are the regulatory preconditions necessary for such financial structures to succeed in poor countries. 20 See Klein (1997) and World Bank (2005b) for the key features of World Bank partial risk and credit guarantees. Similar credit enhancements using official aid have been used to mobilize private resources for a diverse range of programs, e.g. Charter Schools in the United States, with leverage ratios as high as 10-15 times the grant (See www.ed.gov/programs/charterfacilities/2005awards). * The shadow ratings for 2006 reported here are predictions from the benchmark model for S&P using dated explanatory variables described in table 4. These model-based ratings should be treated as indicative; they are clearly not a substitute for the broader and deeper analysis, and qualitative judgment, employed by experienced rating analysts. ** When the predicted rating was above 21 in the numeric scale, we classified it as out of range.
Source: Authors' calculations using S&P model in benchmark Specification 2.
